The crossing points of the first-principles nonlocal screened atomic pseudopotentials of the elements were shown previously to constitute a sensitive anisotropic atomic-size scale.
for Si. " While a complete theory of solid solubility should explain the entire curves X, (T, ) for all hosts and solutes, we will attempt here to merely describe phenomenological models that predict which elements will be soluble or insoluble in a given host to the extent X, at a temperature T, . Figure 1 clearly demonstrates the need to specify X, and T, : While for T, =1100'C and X, =15 at. % none of the elements included in Fig.   1 is soluble in Si, for X, =1 at. %, As and B are soluble and for X, =0.01 at. % P, Sn, Sb, Ga, Li, and Al are soluble as well. The pronounced curvatures of the solubility lines in Fig. 1 also suggest the importance of specifying T,.
A typical set of data, collected from published phase diagrams " is shown in Table I for the hosts Be, Mg, Zn, Cd, Hg, Si, and Ge and for impurities belonging to the first five rows of the Periodic The phenomenological models introduced below will not explain all of these regularities. They do, however, go a long way in systematizing most of the trends apparent in Table I . We describe in Sec.
II 8 the various phenomenological models attempting to organize the solubility matrix S(H,I). radii maps for Be. The solubility data is taken at (or extrapolated to) room temperature T, =300 K {Refs. 5, 9, and 10). In Fig. 3(b Fig. 4(b) ], however, show many more misplaced impurities for Mg (Sc, Cu, Au, Pb, Bi, Sr, Ti, Zr, Mn, Pu, and Pd). The Darken-Gurry parameters [ Fig. 4(c) ] produce yet even more misplaced impurities for this host (errors: Cu, Ag, Au, Tl, Pb, Bi, Sn, Ti, Hf, Na, Sr, Hg, and Mn). The lowest success rate for the OR coordinates occurs for the host Zn (errors: Au, Pb, Bi, Tl, Fe, Co, and Ni, out of 29 impurities). The Miedema parameters lead to a similar number of errors for this host (Mg, Hg, Sn, In, Cr, and Mn). Tables II and III. The OR coordinates appear to be better than the Chelikowsky and Darken-Gurry coordinates. Fig. 10(a) ], whereas the Miedema coordinates [ Fig. 10(b) 
